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to Elements II for every tenth degree of mean anomaly to the 
date of the next periastron passage. 
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PLANETARY PHENOMENA FOR NOVEMBER AND 
DECEMBER, 1902. 



By Malcolm McNeill. 



November. 

Mercury is a morning star throughout the month, coming 
to greatest west elongation on the morning of November 4th. 
It will then rise about an hour and a half before sunrise, and 
until about November 20th it will be above the horizon at least 
an hour before the Sun. The present west elongation is only 
19 (less by 8° than the east elongation of September), due to 
the fact that the planet passed its perihelion on October 24th,. 
only a week before the time of greatest elongation. 

Venus has been morning star since February 14th, but now 
comes to superior conjunction, and becomes an evening star 
on November 28th. It is almost too near the Sun to be seen 
at any time during the month. 

Mars rises not long after midnight, coming to the horizon 
about one minute earlier each night. It moves 15 eastward 
and southward through Leo into Virgo. No very bright stars 
are near its path, but toward the close of the month it is some- 
what to the west of /3 Virginis. It is beginning to approach 
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the Earth quite rapidly, and consequently is beginning to be 
much brighter ; but it is still faint as compared with its appear- 
ance when it is near opposition. 

Jupiter is still in good position for early evening observa- 
tion, but it sets shortly after nine o'clock at the close of the 
month. It is in quadrature with the Sun on November 1st, and 
during the month moves about 4 eastward and 1 ° northward 
in the constellation Capricorn. 

Saturn is getting rather close to the Sun for good observa- 
tion, although it does not set until about 8 p. m. at the close of 
the month. It is also in Capricorn, about 17 west of Jupiter, 
and moves more than 2° eastward during the month. 

Uranus is still closer to the Sun than Saturn is, and in the 
same quarter of the heavens. It is entirely too low for such a 
faint object to be seen in the evening twilight. It moves about 
2° eastward in the constellation Ophiuchus. 

Neptune rises shortly after sunset. It is in the western part 
of Gemini. 

December. 

The Sun reaches the winter solstice and winter begins 
December 22d, 10 a. m. Pacific time. 

Mercury begins the month as morning star, too near the 
Sun to be seen, passes superior conjunction and becomes an 
evening star on December 12th, but hardly reaches a sufficient 
distance from the Sun to be visible to the naked eye until after 
the close of the month. It is in conjunction with Venus about 
midnight on December 21st, but both planets are then too near 
the Sun to be visible to the naked eye. 

Venus becomes an evening star on November 28th, but it 
is rather slow about moving away from the Sun, reaching a 
distance of only about 8° at the end of the month. As it is also 
on the far side of its orbit beyond the Sun, it will be much less 
bright than usual, and it will hardly be possible to see it unless 
under exceptionally good conditions of the atmosphere. 

Mars will rise before midnight at the close of the month. 
It moves eastward about 13 and southward about 5 in the 
constellation Virgo, and is beginning to slacken up its speed 
among the stars. It will begin to retrograde early in 1903. 
Its distance in millions of miles from the Earth diminishes 
from 145 to 118, and consequently it gains nearly one half in 
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brightness during the month. So it has become a fairly con- 
spicuous object. 

Jupiter sets before 8 p. m. at the close of the month, and 
is therefore getting rather low for telescopic observation, but it 
is still fairly seen by the naked eye, and is in fact the most con- 
spicuous object in that part of the evening sky. It moves 6° 
eastward during the month, but still remains in Capricorn. 

Saturn is still lower than Jupiter, and at the close of the 
month sets less than an hour and a half after sunset. With its 
low altitude in the evening twilight, it is no longer a conspicu- 
ous object, but it is still far enough away from the Sun to be 
identified without aid from a telescope. It is also in Capricorn, 
and moves eastward more than 3 during the month. 

Uranus comes to conjunction with the Sun on December 
14th, changing from an evening to a morning star, but is too 
faint to be made out even with a telescope at such a short 
distance from the Sun as it has at any time during the month. 

Neptune is in opposition with the Sun on December 24th, 
and is above the horizon practically the entire night. 
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Eclipses of Jupiteips Satellites, P. S. T. 

(Off right-hand limb as seen in an inverting telescope.) 
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THE SEARCH FOR AN INTRA-MERCURIAL PLANET 

AT THE TOTAL SOLAR ECLIPSE 

OF 1901, MAY 18. 



By C. D. Perrine. 



The considerable motion of the line of apsides of Mercury's 
orbit, found by Leverrier and others, cannot be explained by 
the attraction of the known bodies in the system, but would be 
fully accounted for by a planet or ring of planets between 
Mercury and the Sun. 

The question is one which has attracted more or less atten- 
tion from astronomers for over a century, and announcements 
have been made at various times of the supposed discoveries of 
such bodies. None of these announcements have ever been 
verified, however. 

The solution of the problem is of peculiar difficulty. The 
necessary observations are possible only during the few minutes 
of a total eclipse, when the Sun's disk is entirely hidden. At 
any other time it would be impossible to detect an object very 
much fainter than Mercury. 

The early searches at total eclipses were all made visually, 
and it was necessary to memorize the position and brightness of 
all the brighter stars in the region to be examined. The liability 



